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Introduction

Goals

Heredity and environment determine the way a child grows and his size
and shape. Genetic inheritance specifies how much bones will grow and
what kind of physique the child will have. Environment may encourage or
inhibit these genetic possibilities. Adequate nutrition plays an imporiant
role in determining whether an individual attains his genetic potential.
Nutrition inriuences the state of health not only during childnood but
also throughout life.

Therefore, you need to be knowledgeable concerning the nutritional
needs and proper feeding practices of infants and children in order to
help the parents of the dependent child maximize his growth potential
through good nutrition. This module deals with the nutrition.l needs
and feeding practices of the child between 1 and 12. A care study of a

typical 4-year-old is used to test your ability to plan the nutritional care of
a child.

As a result of this unit of study, when given a scenario of a 4-year-old, you should
be able to:

1. Select, from a typical diet history, nutrients consumed at an appropriate level
based on the Recommended Dietary Allowances (RDA);

2. Select the appropriate kilocalorie level which would be satisfactory for growth,
development, and weight maintenance for the child;

3. Identify changes in food mtake that would improve the child’s dietary intake;

4. Select two foods from the child’s diet history that would crease the intake of
iron if provided more frequently; and

5. Select actions appropriate for the nutritional care of the child.
As a result of this unit of study, you also should be able to:

6. Explain to a .nother, in simple terms, the concepis of hyperplastic and hyper-
{rophic proliferation of adipose tissue; and

7. ldentify three nutrients frequently found to be inadequately supplied in the
diet of preschoolers.
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Nutrient Needs and Feeding
Practices in Children Aged 1 to 12

Years 1to 3

During the second and third years nf
life, the child’s diet must be balanced
with foods in all four food groups. In-
take at different times will vary greatly.

By the time the baby is 1 year old, good feeding
practices should already have been established.
By this age, the baby’s meals probably include
milk, cereals, eggs, breadstuffs, butter or fr.rtified
margarine, meats, soups, vegetables, fruits, and
puddings. Teeth usually have developed, and the
selection of food should include foods that * /ill en-
courage chewing.

During the ages 1 to 3 years, the need for pro-
tein for growth of muscles and other tissue is rela-
tively great. These needs arz easily met if the tod-
dler consumes a pint of milk and 1 to 2 ounces of
meat daily. Although milk is high in protein, un-
limited consumption that leads to neglect of other
necessary foods should be discouraged. Because
the RDA for iron is not easily met with the usual
diet at this age, an iron supplement may be neces-
sary. In areas where iodine in the soil is limited,
such as northern and Great Lakes states, a small
amount of iodized salt in cooking and seasoning
will provide the recommended amount of 10dine.
Foods high in ascorbic acid and vitamin A should
be served daily. A vitamin D supplement will be
necessary if fortified milk is not used. A varied
menu such as that shown in Table 5-1 provides an
adeq :ate intake of vitamins if the toddler’s appe-
tite permits its consumption.

Compared to the infant, the 1- to 3-year-old

Table 5-1 Suggested Meal Plan for the 1- to 3-Year-Oid

[Breakfast Dinner

Fruit or juice Meat, poultry or fish

Cereal with milk Vegetable

Toast Salad

Butter or margarine Bread

Milk Butter or margarine
Fruit or pudding
Milk

Lunch Snacks Betwe=n Meals

tfain dish including
meat, eggs, fish,
poultry, dried beans
or peas, cheese or
peanut butter

‘Tegetable or salad
Bread

Butter or margarine

Fruit or pudding

Milk

Dry cereal, with or without milk
Plain cookie or cracker
Raw vegetables
Canned, fresh or dried fruit
Cheese sticks
Fruit sherbet or ice crean
Toast, plain or buttered
Fruit juice
Fruit drinks made with milk

or juice

Adapted from Your Ciuld 1t03 US Dept of Health, Education and Welfare, Children’s Bureau, 1966 Revised 1967, reprinted 1969,
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child becomes more selective and more independ-
ent about what he eats. Usually by 6 to 9 months,
girls and boys decrease their milk intake marked-
ly. For girls, decreased milk intake continues until
age 2 to 3, but then milk intake begins to rise In
contrast, boys decrease their milk intake fasta
than do girls but recover more rapidly, by 2'2,
boys have reached a higher level of milk intake
than girls.

The 1- to 3-year-old pernod 15 sometimes diffi-
cult for parents because the child's appetite
wanes, the rate of growth is slow and irregular,
weight often drops, and the child begins to find
wider horizons of activity offening greater inter-
ests. Desire for food often becomes erratic, and
there is a noticeable drop in consumption of foed
between the second and third years of life. The 1-
to 3-year-old may go for weeks or even months
without gaining weight. Fascination with testing
new motor skills exceeds interest in food. The
"won't eat”” era is a normal phase of development
and is much harder on the parents than the child.
If you tell parents th st this decline ineating1s to be
expected, many problems can be avoided Parents
should also bv encouraged not to foster poor eat-
ing habits by being over-anxious or by brnibing the
child to cat. During this period, you will often be
asked, “Shouldn’t we be giving our child a vitamin
pill>” You chould respond that the decrease in ap-
petite is usually brief and that the child’s health is
notin danger. However, itis still a good idea to as-
sess the child’s nutribional intake before answer-
ing the parents’ question. If the child’s diet 15 ex-
tremely 1nadequate, the use of a multivitamin and
mineral supplement that meet the RDA 15
emporanly justified. Emphasize to parents that
what the child does eat should be as nutrttious as
possible. Also tell parents that appetite usually
tends to improve as tie child approaches school
age, and an increase in growth and weight 1s
bound to follow.

Years 3 to 5

Portion sizes served the 3- to 5-year-old
should be about half the size served
adults. Colorful and simple foods are
well-liked. Snacks and desserts, if
served, should be highly . utritious.

10

The daily food guide (Table 5-2) serves as the
basis of the diet for the 3- to 5-year-old child. Size
of servings 1s about half the average size used for
vlder childreri and adults. Approximately 3 table-
spoons for the 3-year-old and 4 tablespoons for the
4-year-old are good estimates for s1ze of servings at
meals. The 3- to 5-year-old should be encouraged
to drink 2 to 3 cups of milk (regular or skim) daily.
Some cf the requirement for milk may be provided
in creamed soups and custards or inother aesserts
included in the child’s meals or snacks. The pre-
schouler finds helping to prepare and serve "“in-
stant puddings” fun. This 1s an excellent way to
encourage increased milk consumption in this age
group.

Two-, three-, and four-year-olds want to
dentify food. Colorful and attractive foods that
are easy to handle as well as eat are appeahng to
children. Successful eatinig patterns can be en-
couraged by an environment whicn 1s conducive
to enjoying foods and by utensils which make
handling food easy. Children of this age prefer
simple foods which they can handle as opposed to
foods that are puréed, or mixed dishes. Gravies
and cream sauces are not popular. Foods such as
bite-sized pieces of fruits, vegetables, and meats,
ready-to-eat cereals, eggs, cottage cheese, and
other mild cheeses are all very good foods to add
to the chuld’s diet at this age. Very small portions (1
to 2 Tablespoons) seem to encourage the toddler to
eat.

Exclusive eating of a few favorite foods is com-
mon with 4- and 53-year-old children. They may
want to eat nothing at a particular sitling except
peanut butter sandwiches and frut juice, or 2to 3
hard cooked eggs. These patterns usually do not
persist for very long, and soon they will settle
down to normal meals again. Five- and six-year-
old youngsters are imitators. During this age,
emotional impressions become associated with
food; thus aversions to food develop for many rea-
sons. Emotional experiences at the table should
therefore be pleasant When unpleasant assoca-
tions are aroused by food, they need to be recog-
nized and understood.

Mid-morning and mid-afternoon snacks are im-
portant for this age group unless they interfere
with food consumption at mealtimes.

Good snacks, which are part of the whole day’s
meal plan, might include the following:
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Dry cereal, with or without milk

Graham crackers or simple unfrosted cookies
Toast, plain or cacnnamon

Canned, fresh, or daried fruit

Fruit juice

Fruit drinks made with milk and juice

Raw vegetables

Miik

Cheese wedge

Fruit sherbet or ice cream

Desserts, to be appropriate for the 3- to 5-year-
old child, should furnish the essential protein,
minerals, and vitamins as well as necessary kilo-
calories. They-should not be given as rewards for
finishing a meal nor should they be withheld as
punishment for not doing so.

Years 5 to 12

School-aged children require the same
basic foods as younger children, but re-
quire larger quantities. Meals are often
arranged around the school schedule.
Peers have great influence on a child’s
eating practices.

During the early school years, there is a rela-
tively constant increase in focd intake. Growth in
height and weight is slow but steady. During these
early school years, the child may add 10 to 12
inches in his height and 30 to 35 pounds to his
weight.

School-age children, 6 to 12, require the same
basic foods as when they were younger, but the
quantities are increased to take care of their greater
needs (see Table 5-2). During this period, energy
needs gradually increase and approach those of
adults. Mothers learn that the meal schedule must
be spaced in relation {0 the school routine rather
than to the child’s nceds or desires. It seems that
eating patterns and attitudes toward food vary
daily. Children must decide whether to eat lunch
in the cafeteriaat school or carry it from home. The
decision often rests on the practices of peers. The
excitement of school, new contacts, and different
routines when approached as new challenges will
often help to continue or promote good eating
practices and regular meals. When children are

eating at home, mothers should plan sufficient
time for eating all meals, including an adequate
breakfast

Teachers and peers, especially, influence the
school-age children’s selection of foods. They pre-
fer meat, potatoes, bread, crackers, milk, ice
cream, cereals, and raw fruit; they tend to dislike
fat meat, fish, cooked vegetables, cheese, and
mixed meat and egg dishes. Because intake of rro-
tein, calcium, vitamin A, and ascorbicacid is aot to
be low, mothers should plan after-school snacks
and dinners rich in these foods. Spaghetu and
meat sauce, pizza, and macaroni and cheese are
well liked by school-age children and are good
sources of protein, calcium, and vitamin A. Cou-
pled with fruits and raw vegetables, these foods
combine to make a nutritious dinner.

By age 6 or 7, children are willing to try new
foods and to accept foods previously disiiked. By
age 8, they have a ravenous appetite and refuse
few foods; however, strong preferences are com-
mon. By age 9, children usually have a keen inter-
estin foods; they like to help prepare food and are
positive in likes and dislikes. The 9-year-old still
prefers plain foods. The 10- to 12- =ar-old usually
eats well and enjoys a variety of foods. See Table
5-2for foods which should beincludeain this later
elementary school-aged child’s diet. Note the dif-
ference in recommended portion sizes for various
age children.

Care Study

Mrs. Wilsoniis in your office with her 4-year-old
daughter, jenny, for a preschool checkup. The
child appears sulky and pale. You look at her labo-
ratory reports taken earlier in the week and find
the following;:

hemoglobin: 9.4 gm/100 ml
hematocrit: 28%
weight: 18.0 kg (40 Ib)
height: 102 cm (40.5 ir)

Jenny is reported to be in good health except
that according to her mother she has not been eat-
ing right. Both parents are 10% to 15% over their
ideal weight. Jenny’s 10- year-old brother is at h:s
ideal weight for height and age. Both the grand-
mother and the great-grandmother on the mater-
nal side have maturity-onset diabetes mellit'1s.

11
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Table 5-2 Foods Included in a Good Daily Diet (Average Amounts for Each Age)
Early Later Early
Preschool Elementary Elementary Adc’escence
Food 3-5 Years h-9 Years 10-12 Years 13~15 Years
Milk 2 cups 2-3 cups 3 cups or wor> 3-4 cups or more
Eggs 1 vhole egg 1 whole egg 1 whole egg 1 or more whole

Meat, poultry, fish 2 ounces (%c¢)
(1 sm
Dried beans, peas
(also an occasional
replacement for meat,

poultry or fish) 3-4 Tbsp

Potatoes (may occasion-
ally be replaced by equal
amount of enriched maca-
roni, spaghetti, or rice)
3-4 Tbsp
Other cooked vegetables
(often a green leafy or
deep yellow vegetable) 3-4 Thsp
at 1 or morc

meals
Raw vegetables (lettuce,

carrots, celery, etc.) 2 or more sm

pieces
Vitamin C source
(Citrus fruits,
tomatoes, etc.) 1 med -sized
orange or
equivalent
Other fruits 1/3 cup
at 1 or more
meals

Cereal., whole grain,
restored or enriched
Bread, whole grain or

s cup or more

enriched 2 or more
slices

Butter or fortified

margarine 1 Tbsp.

Sweets 1/3 cup simple

dessert at 1
or 2 neals

»
Vitanin D source

serving) (1 sm

2-3 ounces
serving)

4-5 Tbsp

4-5 Tbsp

4-5 Tbsp.
at 1 or more
meals

L. cup

1 med -sized
ocrange or
equivalent

1z cup or more

at 1 or more

meals

3/4 cup or more

2 or rwore
slices

1 Tbsp
5 cup simple
dessert at 1

or 2 meals

3-4 ounces
(1 serving)

5-6 Tbsp

% cup or more

1/3 cup or more
at 1 or more
meals

1/3 cup

1 med -sized
orange or
equivalent

15 cup or more

at 1 or more

meals

1 cup or more

2 or more
slices

1 Tbsp or more
% cup or more
simple dessert

at 1 or 2 meals

eggs
4 ounces or more
(I serving)

12 cup or more

3/4 cup or more

s cup or more at

1 or more meals

Y cup or more

I large orange
or equivalent

2 servings

1 cup or more
2 or more slices
1 Tbsp. or more

% cup or more at
1 or 2 meals

Laourh to provide 400 I.U'. of vitamin D daily

From Food for Gmwm}' Boys and Girls Battle Creek, The Kellogg Company, 1904 Used with permission ot the kehogg Company,

1964, Battle Creek, M

12
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Jenny’s activity level is iow. in the past six Wilson states that she and jenny used to go on
months, many of her favorite neighborhood play- walks fairly often, but they have “gotten out of the
mates have moved. Jenny has since spent most of habit recently.”

her time watching television and snacking. Mrs.

Test Your 1. Using the growth charts in Appendix A at the end of this module, into what
Knowledge percentile for height and weight does Jenny fall? (Answers are at the back of
this module )
Height
Weight

2. Your records indicate that Jenny's tricep~ skinfold is 12 mm. Using the tri-
ceps skinfold standards in Appendix B, determine the percentiles, in which
Jenny's triceps measure falls.

Triceps skinfold percentage

3. Using the table in Appendix C, compare fenny’s hemoglobin and hematocrit
levels with normals levels How do they compare?

Hemoglobin

Hematocrit

13
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Iron deficiency is widespread in
preschoolers, especially blacks. Consid-
er multivitamin-multimineral supple-
mentation for preschool children if you
practice in a low-ir.come state, or if a
Ereponderance of your patients are of

lack, Spanish-American, or other eth-
nic group origin.

The Health and Nutntion Examinatiun Survey,
conducted on individuals from 1 to 74 years old in
the non-institutionalized population of the United
States, useu dietary intake and biochemical find-
1ngs to evaluate nutritional status. Preschoolers
were listed among the groups for high risk of mal-
nutrition. Biochemical iron deficiency is prevalent
in children age 1 to 5 and is not limited to low-
income groups. Dietary iron intake has been
found to be correspondingly low. This age group
has also frequently been found to have dietary in-
tal:es below standards for vitamin A and vitamin
c.2

Findings in the Ten-State Nutrition Survey indi-
cate that 34.3% of black, 14% of white, and 10% of
Spanish-American preschool children in low-
income states were anemic. In high-income states,
21% of black, 9% of white, and 15% of Spanish-
American p:aschoolers were anemic.” If you prac-
tice in a low-income state or if a preponderance of
your patients are of black, Spanish-American, or
other ethnic group origins, you would be well-
advised to suggest a ,qultivitamin-multimineral

supplement routinely to preschool children. One
daily supplement meeting *he RDA will not cause
toxicitv and would improve the nutntional intake
of at-risk, preschool children.

Obesity is a symptom of excessive kilocalorie intake,
but it is not synonymous with excessive, or even ade-
quate, intake of all essential nutrients. Jenny's appear-
ance, triceps skinfold, and increased percentile
weight sheuld call your attention to her kilocalorie
intake. Suspecting the possibility of nutntional
imbalance, you will also want to consider carefully
her intake of vitamin A and vitamin C.

When anthropometric information and
physical arpearance indicate a potential
nutritional 1mbalance, take a diet
history.

Because Jenny is above her ideal weight, you
suspect some nutritional imbalance and therefore
ask Mrs. Wilsun what she means when she says
that Jenny “does not eat right.” She replies that all
Jenny wants is “junk food” and that she is never
hungry at mealtimes. When asked about Jenny's
dietary intake for the past 24 hours, Mrs. Wilson
gives the foliowing information:

Breakfast
Corn puffs
Glass of milk
Mid-morning
Cookies
Glass of milk

Tavle 5-3 Carbohydrate, Protein, Fat, and Kilocalorie Content of Various Types of Milk
Type of Milk Amount Carbohydrate Protein Fat Kilocalories
(gm) (gm) (gm)
Whole (3.5% fat) 8 oz. 12 8 8 152
4 oz. ) 4 4 76
Low-fat (2% fat) 8 oz. 12 8 4 116
4 oz, 6 4 2 58
Skim (0% fat) 8 oz. 12 8 0 80
4 oz. 6 4 0 40
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Lunch
Bowl of chicken noodle soup

Peanut butter and jelly sandwich
Glass of milk

Mid-afternoon
Cookies
Glass of milk

Dinner
Hamburger patty

Bedtime
Cookies
Glass of milk

L

Portion sizes are as critical in a diet
history as the kind of food eaten. Collect
precise data. Interpreting a diet history
without precise data can lead to serious
errors.

As given, this 24-hour recall is not very useful.
If you assume what size portions ¢ ce meant or use
your own interpretation of whau types of foods
were eaten, you can easily misinterpret the actual
nutrient intake. An example in Jenny’s case is
milk. Compare the kilocalorie differences between
whole, [ow-fat, and skim milk 1n Table 5-3.

By asking questions about the amounts and
types of foods Jenny ate yesterday, you learn that

Jenny ate the following quantities and types of
food:

Break fast
Y2 ¢ corn puffs
8 0z whole milk

Mid-morning

5 cookies, each 2¥2 in. dia-
meter

8 0z whole milk

Lunch

Y2 ¢ chicken nocdle soup

1 sl bread

12 Tbsp peanut butter

2 tsp jelly

8 oz whole milk

Table 5-4 Nutrient Composition of a 24-Hour Diet Recall and Recommended Dietary Al-
lowances for a 4- to 6-Year-Old Child
Food Amount Calories Protein Fat Carbohydrate Calcium

(gm)  (gm) (gm) (mg)

Milk (3.5%) 40 ounces 780 42.0 42.0 58.8 1416

Corn Puffs % ounce 60 1.2 1.0 12,0 3

Chicken

Noodle Soup 4 ounces 26 1.4 0.8 3.3 4.0

Peanut

Butter 1% teaspoon 116 5.5 9.9 3.4 13

Cracked

Wheat Brea. 1 slice 66 2.2 0.6 13.0 22

Jelly 2 teaspoons 27 -0- -0- 7.0 2

Hamburger 2 ounces 131 16.0 7.0 -0- 7

Cookies i> 720.0 7.6 30.3 106.0 56

Totals

for Day 1926 76.0 91.6  204.0 1523

RDA 1980

4=6 yr. old Child 1700 30.0 * * 800

* No recommendation established.
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Mid-afternoon When Mrs. Wilson said that Jenny had a peanut
5 cookies, each 2%2 in. diameter butter sandwich, did you picture a sandwich with
8 oz whole milk 2 slices of bread or the half sandwich she actually
Dinner had?

2 0z hamburger patty Look at the nutrient breakdown from the
Bedtime 24-hour recall in Table 5-4. Compare Jenny’s in-
5 cookies, each 22 in. diameter take with the RDA listed at the bottom of the table.

8 0z whole milk

Test Your 4. Looking at the nutritional analysis of Jenny’s dietary intake yesterday, hst
Knowledge the 5 nutrier*s which were consumed at a level lower than recommended.

Table 5-4 (continued)

Phosphorus Iron Sodium Potassium Vitamin A Thiamin Riboflavin Niacin Vitamin C

(mg) (mg) (mg) (mg) (R.E.) (mg) (mg) (N.E.) (ng)
1116 Trace 600 1778 336 0.36 2.04 1.2 12.0
14 0.9 159 -0- -0- 0.13 0.03  0.40 0

15 0.2 408 23 4 0.01 0.01 0.30 Trace
81 0.4 121 134 -0- 0.03 0.02 3.10 0
32 0.3 132 34 -0- 0.03 0.02 0.33 Trace
1 0.2 2 8 —0- -0- -0- .02 0.4
138 2.1 29 335 3 0.05 0.14 3,60 0
245 1.1 548 101 24 0.05 0.08  0.60 Trace
1642 5.2 1999 2363 367 0.66 2,36 9.55 12.4
450- 775-
800 10.0 1350 232° 500 0.9 1.0 11.00 45
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Recommended dietary allowances
(RDA) and minimum daily require-
ments (MDR) are not the same. The
RDA have a built-in margin of safety,
whereas the MDR do not.

The Recommended Dietary Allowances (RDA)
should not be confused with nutrient require-
ments. The allowances represent:

- levels of intake of essential nutrients considered,
n the judgment of the Committee on Dietary Allow-
ances of the Food and Nutntion Board on the basis of
available scientific knowledge, to be adequate to meet
the known nutritional needs of practically all healthy
persons ’

— National Academy of Sciences, 1980°

Requirements, on the other hand, are levels of
nutrientintake below which deficiencies are likely
to occur.

The allowances are calculated to include aver-
age requirements for each age and sex. Statistical
variation is calculated so that persons with higher
requirements are protected under the RDA. Thus,
allowances will have a safety margin for most peo-
ple. The one exception 1s the energy level; the en-
ergy level was setin this mannerin ordernot to en-
courage excessive kilocalorie intake.

The RDA do not cover therapeutic needs or ex-
cessive requirements caused by altered metabolic
states, strenuous physical activity, climate ex-
tremes, or chronic diseases. For a more thorough
explanation, see the National Academy of Sci-
ences publication "Recommended Dietary Allow-
ances, 1980"% and Module 1 on the nutrient con-
tent of foods.

At one time, Minimum Daily Requirements
(MDR) were widely used on food packaging to in-
dicate the nutrient composition of foods in relation
to human needs. The MDR were just that — mini-
mum requirements. These levels were often mus-
construed by the lay public to be “recommended”
nutrient levels. Actually, though, the MDR are in-
adequate for large segments of the population.

Much of the confusion caused by minimum dai-
ly requirements has been clanfied since legislation
concerning nutrition labeling has been enacted.
The Food and Drug Administration has set values
derived from the RDA which are called United
States  Recommended Daily  Allowances (US

ERIC
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RDA). These are now used as nutrient labeling
standards.

Because Jenny is showing biochemical and clin-
ical evidence of inadequate intake of iron and ex-
cessive kilocalorie intake, you might assume that
her requirement is not being met for iron and that
her kilocalorie requirement is being exceeded.

A 24-hour recali provides important
information, but it should always be
supplemented by a cross-check in which
you ask the patient about the number of
servings of foods typically eaten daily or
weekly in the four food groups. This
will help place the 24-hcur recall into
proper perspective and give you a much
more accurate picture ofg how the patient
typically eats on a daily basis.

As a cross-check of Jenny’s 24-hour recall, you
asked Mrs. Wilson what foods Jenny typically eats
daily in each of the following food groupings. Her
responses are as follows:

Milk 5to 6 glasses a day (8 ounces each)

Fruits 4 to 6 ounces of orange juice rnost
mornings; likes other fruits such
as apples, oranges, bananas, and
raisins, but these are not often
purchased

1 medium carrot most afternoons
— does not eat other vegetables

Vegetables

Grains L2 cup oatmeal or sugar-frosted
cornflakes or corn puffs or raisin
bran or Frankenberry for break-

tast
1 or 2 slices of bread

Butter or
margarine

I teaspoon per slice bread

Meat 2 ounces chicken, beef, pork, or
ham; hkes pork and beans,
cheese, nuts, and eggs, in addi-

tion to meat

17



5. Normal Diet: Age of Parental Control

11

Desserts at least 1 serving of dessert each
day — likes cookies, ice cream,
pies, cakes, jello, custard, and

pudding

If you had not asked about these food groups,
you could have missed the fact that Jenny usually
has orange juice every day. Thus, her intake of
vitamin C probably is not as low as it appears in
Table 5-4. As you evaluate Jenny’s diet more care-
fully, you will note a ligh kilocalorie intake and a
vitamin and mineral intake which is adequate for
the most part.

Foods that have few nutrients, yet are
high in kilocalories are those with a low
nutrient density per kilocalorie ratio.
Such foods should be avoided when
weight reduction is desired or when
children are being encouraged to “grow
into” their weight.

It is important to consider nutrient density per
kilocalorie of the food Jenny eats. Jenny’s high in-
take of cookies gives her a large number of kilocal-
ories with proportionately few other nutrients,
since the nutrient density per kilccalorie of cook-
ies is low. Look at the nutnient density of some of
the other foods that Jenny eats (see Appendix D).
Carrot sticks and raisins, for instance, have a
much higher nutrient per kiloce.crie ratio than
cookies do.

Because you know that Mr. and Mis. Wilson are
overweight, it would be wise to ask Mrs. Wilson to
describe the eating pattern of the whole famly.
You find out that Mrs. Wilson likes to cook and
bakes a lot of cookies and cakes. She says that she
likes a variety of foods but that her husband does
not. As an example, she explains that he will eat
only two vegetables, Brussels sprouts and green
beans. She admits alsc that she has been eating a
lot of cookies and “"goodic ' between meals. She
has been compensating fo: (s practice, however,
by using a small plate at dinner and not eating
“too much.” Recently she has not enjoyed cook-
ing because "her husband is too picky, her son is
too busy to eat, and Jenny is not hungry.” Mrs.
Wilson now adds that because Jenny “isn’t eating
right” she started yesterday to give her vitamins.

Mrs. Wilson has revealed a great deal about
how Jenny’s eating patterns have evolved. Jenny,
like all other children, is influenced by how her
family eats; she learns by imitation. Her nutrition-
al problems may be a perfect stimulus to begin to
improve the entire family’s eating patterns. Im-
press on Mrs. Wilson how important her eating
example is to her children. Enconrage Mrs.
Wilson's appreciation of a variety of roods.

Stress to Mrs. Wilson that the most effective
way parents can help childreri improve their eat-
ing patterns is to improve their own eating pat-
terns. The following are suggestions which you
might give Mrs. Wilson in an attempt to improve
the entire family’s eating patterns:

1. Make mealtimes pleasant.

2. Prepare foods in ways that optimize color and

texture. Prepare "pretty foods” such as carrot

curls, deviled egg boats with a paper sail stuck

in the top, and broccoli-tomato-cauliflower

poles covered with cheese sauce. Be creative;

children love to create pretty foods, too, and

they wi.. 2at them after they make them — es-

pecially if the parent will eat them with the

children.

Serve and eat a variety of foods.

Give children small portions.

5. Cut "hard-to-eat”” foods into pieces which the
child can handle.

6. Prevent a lot of before-meal snacking.

7. Feed children early in the evening before they
are physically tired after a full day of play.

8. Introduce new foods often, but do not force
themn on an unwilling child.

9. Know what foods of strong flavor or odd tex-
ture may not be immediately accepted.

-

Mrs. Wilson states that Jenny “is not hungry.”
It1s probable that Jenny 1s following her mother’s
example of snacking between meals and then not
eating much for dianer. It should be remembered
that 1t is not uncommon for preschoolers to lose
their appetites in response tu a slowing of growth.
However, in Jenny’s case, more than likely it 1s the
high satisfaction value of her between-meal
snacks that is decreasing her appetite at meal-
times.

Each snack Jenny ate yesterday added between
200 and 300 kilocalories to her intake. Her energy

Q
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intake yesterday was over 200 kilocalories n ex- ommendations even lower. Table 5-5 indicates the
cess of the recommended allowance for her age recommended kilocalorie intake per kilogram and
group. If you calculate Jenny’s kilocalorie allow- pound of body weight for vanous ages of infants
ance according to figures that allow for size dif- and children.

ferences in children, you will find the energy rec-

Table 5-5 Recommended Kilocalore Intake for Infants and Children
Recommended
Kilocalorie
Age Intake
kcal/kg { kcal/1b
Birth-6 months 117 53
7 months to 1 year 108 50
13 to 36 months 100 45
4 to 6 years 90 41
7 to 10 years 80 36

Recommended Dietary Allowances Washington, D.C , National Academy of Sciences, 1980.

Test Your 5. Using Table 5-5, calculate the recommended energy allowance for Jenny.

Knowledge You should remember that Jenny is a 4-year-old vsho currently weighs 18 kil-
ograms (40 pounds).

Recommended energy ailowance

19
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Overweiﬁht parents tend to have over-
weight children. Overweight children
frequently become overweight adults
with increased risk of chronic disorders
such as diabetes mellitus, arthritis, gall-
bladder disease, and cardiovascular dis-
ease.

Jenny 1s following her parents’ example of ex-
cessive kilocalorie intake. Overweight adults tend
to nurture obesity in their children; the problems
are both hereditary and environmental. The risk
of obesity in children with parents of normal
weight is 7% . When one parent is obese, there 1sa
42% chance that the children will be obese. When
both parents are obese, there is an 80% chance that
the children will be, also." 1f a child in a family of
lean individuals 1s cbese, the onset of obesity can
oftenbe traced to some form of psychological trau-
ma, such as the loss of a parent, surgery, or phys-
ical injury.’

Health problems begin at an early age in obese
children. Fat infants appear to have more frequent
and more severe respiratory infections than do
non-obese infants, obese children are more likely
to have orthopedic problems cf the legs than are
non-obese children Decreased exercise tolerance
is also common in these children.

A recent study by Zack indicated that child-
hood obesity contributes significantly to adoles-
cent obesity.* Therefore, it is advisable for physi-
cians to employ relative weight and height tables,
growth charts, and measurements of skinfold
thickness to assess the degree of adiposity from
childhood into adolescence and adulthood.

Obesity during childhood appears to predes-
tine the child to adult obesity and to related com-
plications, including the chronic disorders of dia-
betes, cardiovascular disease, gallbladder disease,
and arthntis.! In addition, the psychological im-
pact of juvenile-onset obesity may have lasting
effects upon the individual’s life.”

Obesity is characterized by excessive
fatness. Hypertrophic obese people have
2 normal number of over-filled adipose
cells whereas hiyperplastic obese people
possess an excess number of adipose
cells. Obese children tend to develop hy-
perplastic obesity while adults becom-
ing obese as adults tend to have hyper-
trophic obesity.

The "fat-cell hypothesis,”" first proposed by
Hirsch in 1966," suggests that if excess kilocalo-
ries are provided during the penod of hyperplasia
of adipose cells (infancy, adolescence), the body
responds by increasing the number of adipose
cells in addition to increasing their size. Once gen-
erated, the number of adipose cells remains con-
stant throughout hife. Successful weightloss inhy-
perplastic people results 1in decreased adipose cell
size. It has been theonized that for the hyperplastic
person, the obese state is the normal one. The
“fat-cell hypothesis” is not without controversy.

An obese person’s adipose tissue has metabohce
charactenstics that differentiate it from adipose
tissue of the non-obese. In vitro studies of non-
obese and obese adipose tissuc demonstrate di-
minished response to the lipolytic effect of the hor-
mone epinephrine.'* In a review of information
available on adipocytes of obese patients, Angel
stated that adipocytes from the obese person have
a greater propensity for replication and hpid stor-
age than do adipocytes from a non-obese person. '
It has been suggested that chronic overnutrition
triggers, by means of substrate flow or trop:c hor-
mone excess, the rephcative and anabolic poten-
tial of adipocyte precursors to differentiate and
store hpid.

There is some indication 1n the hteratuie that
the hypertrophic adult obesity and the hyperplas-
tic obesity that begins in childhood may not be so
easily separated There are periods of hte dunng
which obesity seems to be hyperplastic in nature.
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But it appears that once all adipocytes are filled
with a certain amount of lipids, preadipocytes
may form to take over the excess. This probably oc-
curs at any time that extreme excess kilocalorie in-
take occurs.

Jenny is at an age where increasing adipocyte-
numbers is likely. Thus, 1t is very important to
curb habits now that could lead to further over-
weight.

Nutritton i Promary Care

Growing children should be allowed to
“grow into” their weight rather than go
on a severely restricted weight-loss diet.
Increasing energy output by increasing
activity is important.

Once present, excess body fat is notoriously
hard to lose Traditional dieting measures such as
those used in the adult population should not be
vsed in treating childhood obesity. Results of
studies done where mild or severe kilocalorie re-
striction has been used with obese children indi-

Test Your
Knowledge

cate a high drop-out rate from therapy. Most pa-
tients lose only a small amount of weight (less than
10% lose more than 10 pounds).

Because of the side effects and potential for
abuse, use of drugs to treat childhood obesity
should never be reconimended. In the first 2 to 4
vears of life, kilocalone restriction should be
avoided.

A growing child like Jenny should not be placed
on a markedly restricted diet for weight loss. The
fact that growing takes energy works in favor of
improving her weight status. If kilocalones are se-
verely restricted, her growth and development
might be compromised. Generally, the recom-
mended allowance for a child from 4 to 6 years is
about 90 kilocalories per kilogram. At her present
weight this allowance would be approximately
1,620 kilocalories. This level would probably
maintain her weight. Rather than restricting her
intake, it would be wiser to increase her energy
output by increasing her level of activity. More ac-
tivity would probably also take her away from
snacks. Her appetite at mealtime might increase as
she decreases her between-meal snacks.

6. How would you suggest that Jenny’s activity level be increased?
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Carbohydrate-containing foods, espe-
cially foods that stick to the tooth
surface, contribute to dental caries and
peridontal disease by creating an
optimal medium for growth of micro-
organisms on teeth which cause tooth
demineralization and breakdown of
tooth-bone structure,

Jenny’s intake of sugar is fairly high because of
all her between meal snacks. It would be wise to
cut down her intake of carbohydrates for two rea-
sons. First, many of the foods that are high n car-
bohydrate have a low nutrient per kilocalorie d. -
sity. Second, high carbohydrate intake, espec..lly
when teeth are not brushed after eating, contrib-
utes to the development of dental caries.

Carbohydrates (sucrose, lactose, glucose,
fructose, maltose, and starch) are critical in dental
cariogenicity and the development of peridontal
disease. Carbohydrate is used as a fermentable en-
ergy source by microorganisms on teeth which

produce lactic acid through glycolysis. The acidity
caused by the lactic aad solubihizes calaum from
the tooth and demineralizes tooth structure. In ad-
dition, carbohydrate is chemically changed by the
bacteria into extracellular adhesive polymers
which allow for plaque formation, adhesion to
teeth, and further fermentation of carbohydrate.
Carbohydrate is stored extracellularly in the
plaque and intracellularly within the microorgan-
isms, allowing the microorganisms to survive long
periods of nutritional deprivation. Microorgan-
1sms present in plaque produce macromolecules
including enzymes and mediators of inflamma-
tion that further break down tooth and tooth-bone
structure. See Brown? for an in deptl. discussion
of the schematic illustration (see Figure 5-1) on the
role of carbohydrates in dental disease.

The cariogenicity of carbohydrate is related to
the length of time the carbohydrate is available to
oral flora. Sticky carbohydrates tend to be more
cariogenic than non-sticky carbohydrates because
they adhere to the teeth longer. Complex carbohy-
drates tend to be slightly less cariogenic than su-
crose and monosacchandes. All capbohydrates,

Figure 5-1

Schematic Hlustration of the Role of Carbohydrates in Dental Disease

Diet

All Carbohydrates

extracellular «
polysaccharides

plaque accumulatione

anaerobic plaque <«

microorganisrtis

—>»achesive polymers

carbohydrate metabolism
(glycolysis)

lactic »cid

increasle acidic environment

» synthesis of macromolecules
(enzymes and mediators of
inflammation)

'

tooth demineralization ———| dental caries |

i peridoncal disease |

Adapted from Brown, A T_“The Role of Dictary Carbohydrates in Plagae Formation and Oral Discase ™ Prosent Anoivledge e Nutn-
tior, dth ed., Washington, DC, The Nutrition Foundation, Inc, 1976.
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however, can be used as a metabolizable source of
energy for the microorganisms. Therefore, clean-
ing teeth regularly 1s important to prevert dental
caries Fluonde helps prevent dental caries by en-
tering the hydroxyapatite structure replacing a hy-
droxyl group, resuiting in lower mineral solubili-
ty, greater crystal size, and a more perfect
structure, thereby making the tooth more resist-
ant to demineralization. A 50% to 70% reduction
of dental caries has been reported as a result of
water fluoridation.'"

Younote that Mrs. Wilson stated she began giv-
ing Jenny multivitamins recently. Thus is informa-
tion that you should pursue with Mrs. Wilson.
Therefore, you ask her what kind of vitamins she
gives Jenny. She reveals that she gives three
different vitamur pills recommended in health
food magazines — vitamins A, C, and E.

Mrs. Wilson’s comments should alarm you!
Health food magazines often print unsound
claims about foods and nutrients. Their content is
commorly erroneous and misleading, and, if fol-
lowed, can lead, in many cases, to serious nutri-
tional problems. In such health food magazines, it
is frequently iecommended that persons consume
megadoses of fat-soluble and water-soluble vita-
mins.

Massive quantities of any vitamin are
not wise. All the vitamins in amounts
needed are available from a varied diet.
If any vitamin snpplement is taken, it
shouf,d be a multiple vitamin supple-
ment providing no more than the RDA.
Vitamin A toxicity can be manifested
acutely by central nervous system symp-
toms and chronically by skin disorders.

Vitamin A toxicity can be acute or chronic. The
symptoms of acute vitamin A poisoning include
drowsiness, irritability, headache, vomiting, and
an elevated serum vitamin A level. Chronic hyper-
vitaminosis A symptomology includes dermato-
sis, alopecia, anorexia, nausea, demineralization
of bone, enlarged liver, and enlarged spleen. Pat-
terns of symptomology vary with the age of the in-
dividuai. Infants and children are more
quickly and dramatically affected than adults.
Hydrocephalus may occur in infants with hyper-

vitaminosis A. Another manifestation of toxicity 1s
increased mtracranual pressure, also called pseu-
dotumor cerebri.

Hayes and IMegsted reviewed reports from
studies done in the late 1960s which suggested
chronic toxic doses of vitamin A for infants less
than a year to be from 12 000 to 60,000 U dmly.”
For the 1- to 5-year-old group, the chronic toxic
level was estimated to be from 80,000 to 500,000 [U
daily. These levels are by no means conclusive. It
is recommended that daily intake of vitamin A
should never exceed 5 to 10 times the RDA unless
there is careful supervision by a qualified physi-
cian or nutritionist. '

Toxicity symptoms of vitamin C in children re-
ceiving 1,000 milligrams daily for 17 weeks include
abdominal symptoms such as diarrhea, nausea,
gastroenteritis with flatus, and anal irntation.
Other symptoms of ligh intakes of vitamin C
include oxalate stone formation, possible copper
deficiency, and decreased anticoagulant effect of
heparin and dicumarol-type anticoagulants. He-
molysis of erythrocytes, particularly in people
who have depressed mechanisms for handling
oxidant stress such as occurs in glucose-6-
phosphate dehydrogenase deficiency also has
been observed. Deficiency of vitamin By, in peo-
ple who ingest marginal amounts of vitamun B>
may occur in persons who consume large
amounts of ascorbic acid. False negative tests for
test-tape measures of urine glucose in diabetic pa-
tients may also occur with ingestion of large
amounts of vitamin C.

Althou sh woxicity symptoms of vitamun F have
not been identified, there are many reasons to
question the prevailing concept that large
amounts of vitamin E can be ingested safely over
prolonged perniods of time. Ingestion of large
amounts of vitamin E may unbalance the ratio be-
tween vitamin E and vitanun K and may, thereby,
lead to impairment of blood coagulation.

Appendix E includes samples of vitamins
offered at health food swres. Those which are
boxed are the vitamins given to Jenny. Fortunate-
ly, the levels that Mrs. Wilson was giving Jenny
were not toxic, although they were in excess of her
needs. If Jenny is encouraged to eat a better varie-
ty of food, she probably will not have need tor ad-
ditional vitamins. Vitamuns should never be substi-
tuted for food and good cating.
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Test Your 7. Last the actions you might suggest to help Mrs. Wilson and Jenny improve
Knowledge Jenny’s nutrisional intake.

1.

2

9.

10

8. Select 2 foods from Jenny’s diet history that would increase her intake of
iron,

1.

2.

9. What 2 changes in Jenny’s milk intake would you recommend?

1.

2.

10. What kilocalorie level would you select for Jenny to permit growth and de-
velopment, yet reduce adiposity?

24
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11. What 3 nutrients arc most often found to be mnadequate in the diet of the
preschooler?

1.

12. Explain the role of dietary carbohydrate in the development of dental caries
in a way Mrs. Wilson would understand.

25
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Answers 1. Height — 50th percentile
Weight — 75th percentile
; It would be important to know in what percentile Jenny was dunng earlier
visits to your office. Consider also what Jenny’s mother's and father's
heights and weights are, as well. This information 1s iraportant to interpret
correctly Jenny’s height and weight percentile.
in your records, you find that Jenny has consistently fallen in the 50th per-
centile for both height and weight throughout her first 3 vears. You know
that Mr. and Mrs Wilson are of average frame and height. You, therefore,
can consider that Jenny’s final height will most likely be about the average of
aer parents’ heights.
2. Triceps skinfold percent~, » — 85%
3. Both hemcglobir: und hematocrit are deficien
Parameter Jenny's values Acceptable values
Hemoglobin 9.4 gm 7 > 11.0 gm %
Hematocrit 28% > 347
Q
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5. Normal Diet* Age of Parental Control 21

10.

. fron

Vitamin A
Thiamin
Niaan
Vitamin C

. Recommended energy allowance from Table 5-5 is 1,620 to 1,640 kilocalories.

Recommended energy allowance from the RDA (Table 3-5) is 1,700 kilocalo-
ries.

. Mrs. Wilson mentioned that she and Jenny used to take walks. Encouraging

this activity would likely succeed since it recently has been part of their daily
routine. It would also help Jenny see potentiai playmates in her own neigh-
borhcod. Communuty facilities might be available for swimming lessons or
other organized physical activities.

. There are many ways to approach Jenny’s nutritional problems. Here are

some suggestions:
1. Stop Mrs. Wilson’s use ot vitamin pills, unless she will switch to a once-
daily, multiple “itamin.
2. Encourage Mrs. Wilson to have a larger variety of foods and meals, espe-
ciaily fruits and vegetables.
3. Encourage Mrs. Wilson to limit buying and making high-kilocalorie des-
serts.
. Encourage the use of foods high in iron.
5. Encourage the use of foods high in vitamin C to enhance absorption of
iron,
6. Encourage Mrs. Wilson to help Jenny become more physically active. It
may help “2nny forget about food and increase her energy output.
Encourage Mrs. Wilson to cut down the amount of milk Jenny drinks.
Encourage Mrs. Wilson o use 2% milk for kilocalorie reduction.
. Suggest snack foods high in vitamin A and 1ron.
. Encourage Mrs. Wilson to cut down her own kilocalorie intake; let Jenny
k1. ‘'w that she enjoys eating vegetables and fruits.

[E=N

S\ ®N

. Eggs and raisins are good sources of iron which Jenny usually eats.

. 1. Cut down the total amount of milk Jenny consumes to 4 cups daily.

2. Substitute skim or low-fat milk for whole milk to decrease the kilocalorie
content of Jenny’s diet.

Considering an allowance of 90 kilocalories/kilogram for the 4- (o 6-year old
child, calculations for an appropriate allowance would lead to an answer
somewhere between 1,600 and 1,700 kilocalories. Because there are many
simple modifications that can be made in Jenny’s diet in order to reduce un-
necessary kilocalories, a specific kilocalorie levei 1s probably not necessary at
this point. If you can convince Mrs. Wilson to increase vegetables and fruits
and cut down on milk and/or milk fat and sweet desserts, chances are good
that Jenny will lose her excess adiposity and continue to grow normally. If
her eating habits have not improved by the next visit, a planned kilocalorie
diet may become necessary.
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11. Vitamin A
Vitamin C
fron

12. You should have included the following concepts in your answer:

1. Carbohydrates allow bacteria always present in the mouth to make sub-
stances that break down the structure of the tooth and bone, causing
dental caries and peridontal disease.

2. Sticky carbohydrates adhere to the teeth and allow bacteria a long time
to cause dental caries.

3. You could also add the following:

a. brushing and flossing teeth after eating is wise
b. fluoride helps make the tooth structure stronger; use of fiuoride-
containing toothpaste is wise.
¢. Jenny should have regular dental checkups.

29
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Appendix A-1

Figure 5-2 Growth Chart — Girls: 2 to 18 Years Physical Growth NCHS Percentiles
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Appendix A4
Figure 5-5 Growth Chart — Boys: Prepubescent Physical Growth NCHS Percentiles
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Table 5-6 Percentiles for Triceps Skinfolds for Whi:es of the Ten-State Nutrition Survey of
1968-1970

Triceps skinfold percentiles (mm)

Males Females
Age Group
(years) 5th 15th 50th 85th 95th| 5th 15th 50th 85th 95th
0.0-0.4 4 5 8 12 15 4 5 8 12 13
0.5-1.4 5 7 9 13 15 6 7 9 12 15
1.5~2.4 5 7 10 13 14 6 7 10 13 15
2.5-3.4 6 7 9 12 14 6 7 10 12 14
3.5-4.4 5 6 9 12 14 5 7 10 12 14
4,5-5.4 5 6 8 12 16 6 7 10 13 16
5.5-6.4 5 6 8 11 15 6 7 10 12 15
6.5-7.4 4 6 8 11 14 6 7 10 13 17
7.5-8.4 5 6 8 12 17 6 7 10 15 19
8.5-9.4 5 6 9 14 19 6 7 11 17 24
9.5-10.4 5 6 10 16 22 6 8 12 19 24
10.5-11.4 6 7 10 17 25 7 8 2 20 29
11.5-12.4 5 7 11 19 26 6 9 13 20 25
12,5-13.4 5 6 10 18 25 7 9 14 23 30
13.5-14.4 5 6 10 17 22 8 10 15 22 28
14,5-15.4 4 6 9 19 26 8 11 16 24 30
15.5-16.4 4 5 9 20 27 8 10 15 Z3 27
16.5-17.4 4 5 8 14 20 9 12 16 26 31

Adapted from Frnisancho, A R ”Triccgs Skinfold and Upper Arm Muscle Size Norms for Assessment ot Nutritional Status ' Anmrer:-
can ;())umal of Climical Nutrition, 27:1052, 1974.
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Appendix C

Table 5-7 Historical Development of the Ten-State Nutrition Survey 1968-1970

Guidelines for Classification and
Interpretation of Group Blood and

Urine Data
Classification Category
Determination Less than acceptable Acceptable
Deficiant Low

Hemoglobin, g/100 ml

6-23 months < 9.0 9.0- 9.9 > 10.0

2- 5 years < 10 10.0-10.9 > 11.0

6-12 years < 10 10.0-11.4 > 11.5
13-16 years, na' < 12 12.0-12.9 > 13.0
13-16 years, female < 10 10.0-11.4 > 11.5
>16 years, male < 12 12.0-13.9 > 14.0
>16 years, female < 10 10.0-11.9 > 12.0
Pregnant, 2nd trimester < 9.5 9.5-10.9 > 11.0
Pregnant, 3rd trimester < 9.0 9.0-10.4 > 10.5
Hematocrit, %

6~23 months < 28 28-30 2 31

2- 5 years < 30 30-33 > 34

6-12 years < 30 30-35 > 36
13-16 years, male < 37 37-39 2 40
13-16 years, female < 31 31-35 > 36
>16 years, male < 37 37-43 > 44
>16 years, female < 31 31-37 > 38
Pregnant, 2nd trimester < 30 30-34 > 35
Pregnant, 3rd trimester < 30 30-32 233

Adapted from Ten-State Nutrition Survey, 1968-1970 1 Historical Development. I1. Demographic Data. U S D.H.EW., Health Serv-
ices and Mental Health Administration, p. I-115.




Appendix D

Table 5-8 Nutrient Breakdown of Some of the Foods Jenny Eats

Fooa Amount Ki _Calories Protein Fat Carbohydrate Calcium Phosphorus Iron Sodium Potassium Vitamin A Thiamin Riboflavin Niacin Vitamin C

(gm) (gm) (gm) (mg) (mg) (mg) (mg) (mg) (R.E.) (mg) (mg; (N.E.)  (mg)

Carrots I medimm 42 1.1 0.2 9.7 37 36 0.7 47 341 11,000 0.06 0.05 0.6 8

raw
Oatmeal 1/2 cup 55 2.0 1.0 9.7 9 57 0.6 218 61 0 0.08 0.02 0.1 0
Orange 1/2 cup 54 0.8 0.1 12.8 11 19 0.1 1 223 240 0.11 0.01 0.4 54
juice
Raisins 3% ounces 289 2.5 0.2 77.4 62 101 3.5 27 763 20 0.11 0.08 0.5 1
Eggs One 81 6.5 5.8 0.5 27 103 1.2 61 65 590 0.05 0. 14 0.05 0
Cheese, 1 ounce 133 8.3 11.0 0.7 250 159 0.3 233 27 437 0.01 c. 15 0.n3 0
Cneddar
Custard 1/2 cup 115 5.4 5.5 11.1 112 117 0.4 79 146 350 0.04 0.19 0.1 Trace
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Appendix E

Table 5-9 Sample Listing of Vitamin Supplements Typically Found 1n Health Food Stores
Vitamin A Vitamin C-Complex

Straight vitamin A concentrate
in tasteless, oderless capsules
is a convenient way to get the
full benefits of fish liver
oils. Available in transparent,
uncolored, 10,000 I.U. and
25,000 I.U. capsules in

natural oil form. Also avail-
able in emulsified form.

10,000 1.U.

Formula 101A

Sizes: 100, 250/Natural
0i1 Form Capsules

10,00C 1.u.

Formula 104A

Sizes: 100, 250/Emulsified
0i1 Form Capsules

25,000 I.U.

Formula 208

Sizes: 100, 250/Natural
0i1 Form Capsules

Vitamin C with
Rose Hips

Olfers three high-potency
vitamin C formulas contain-
ing rose hips in easy-to-
swallow capsule-shaped
tablets. Vegetable coated
to protect potenny and
freshness.

500 mg ' «alf gram)
Formula 256
Sizes: 100, 250/Tablets

600 mg.
Formula 280A
Sizes: 100, 250/Tablets

1,000 mg. (one gram)
Formula 257
Sizes: 100, 250/Tablets

with Rose Hips and Bioflavonoids

Each tablet is sealed with a
vegetable coating to protect
purity and freshness.

Formula 275
Sizes: 100, 250/Tablets

Each tablet provides:

Vitamin C with Rose Hips...200 mg
Plus the following: Lemon Bio-
flavonoid Complex 200 mg
Hesperidin Complex 50 mg

Rutin 25 mg

Vitamin C
Ascorbic Acid

Ascorbic acid is the economical
vitamin C supplement derived from
corn.

Tablets

500 mg

Formula 273A

Sizes: 100, 250, 500

Powder

4,000 mg (potency per teaspoon)
Formula 278

Sizes: 125 grams (4.38 oz)

250 grams (8.75 oz)

Natural Vitamin E Mixed Toco-
pherols
d-Alpha Tocopherol

The full spectrum of vitamin E
activity, derived from natural

vegetable o0il in hermetically-sealed

capsules,

100 1.U.%
Formula 153
Sizes: 100, 250 Capsules

200 1.U.*
Formula 155
Sizes: 50, 100, 250/Capsules




Table 5-9 (continued)

Natural Vitamin E Mixed Tocopherols
(continued)

300 I.U.*
Formula 156
Sizes: 50, 100, 250/Capsules

400 I.U.*
Formula 157
Sizes: 50, 100, 250/Capsules

*Potency claimed for "d-Alpha"
tocopherol only; also contains
d-Beta, d-Gamma and d-Delta
tocopherols.

Emulsified Vitamin E

Natural Vitamin E (mixed
tocopherols) are emulsified with
apple pectin. Emulsifying

breaks 0il globules into tiny
particles so that even those

who experience difficulty digesting
0oils can receive the benefits

of natural vitamin E in its oil
form. Available in two potencies,
in transparent, uncolored capsules.

100 I.U.*
Formula 152
Sizes: 100, 250/Capsules

200 I.U.
Formula 154A
Sizes: 50, 100, 250/Capsules

*Potency claimed for 'd-Alpha"
tocopherol only; also contains
d-Beta, d-Gamma, and d-Delta
tocopherols.

Natural Vitamin E
d-Alpha Tocopheryl Acetate

This vitamin E is derived
from natural vegetable oils.
Hermetically-sealed in
capsules for freshness.

Natural Vitamin E (continued)

100 I.U.
Formula 159

Sizes: 100, 250/Capsuler

200 T.U.
Formula 162
Sizes: 100, 250/Capsules

300 I.U.
Formula 163
Sizes: 50, 100, 250/Capsules

400 I.U.
Formula 164
Sizes: 50, 100, 250, 500/Capsules

500 TI.U.
Formula 165
Sizes: K0, 100, 250, 500/Capsules

600 I.U.
Formula 166
Sizes: 30, 100/Capsules

800 I.U.
Formula 168
Sizes: 30, 100/Cansules

39
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Some Abbrevations Used in the
Nutrition in Primary Care Series

ATP
c

RDA

sl
sm
Tbsp
TPN

tsp
USDA

adencsine triphosphate

cup

cubic centimeter

central nervous system
Food and Drug Administration
gram

ideal body weight
International Units
kilocalorie

kilogram

pound

large

mean corpuscular volume
minimum daily requirement
medium

milliequivalent

milligram

megajoule

milliliter

ounce

Recommended Dietary Allowances
retinol equivalents

slice

small

Tablespoon

total parenteral nutriiion

teaspoon
United States Department of Agriculture
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